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Question #: 21 


1234 


1p: 51893 JLis a 32-year-old male who is a regular patient at your clinic. He has a history of type 1 diabetes, 


re which is managed with the following multiple-dose insulin regimen: 


oe e Insulin aspart 7 units at breakfast 
ed e Insulin aspart 8 units at lunch 
Send Feedback e Insulin aspart 10 units at dinner 

e Insulin detemir 23 units at bedtime 


Recently, he noticed that his fasting blood glucose readings were high in the morning. Under his 


physician's instruction, he began to monitor his blood glucose in the middle of the night for the past 
few days. His blood glucose readings are as follows: 
11 PM (mmol/L) 3 AM (mmol/L) 8 AM (mmol/L) 

Monday 5.1 5.3 8.8 
Tuesday 6.5 6.1 8.3 
Wednesday 6.3 5.7 8.5 
Thursday 52 6.0 8.1 
Friday 5.9 55) 8.7 


What is the LEAST appropriate recommendation to make in order to manage JL's elevated blood glucose 
values? 
Select one: 


JL should increase his bedtime insulin dose % 
JL should have an earlier dinner % 


JL should ¥ z 
kA Rose Wang (ID:113212) this answer is correct. Having a snack at bedtime may be 
snackat useful to correct nocturnal hypoglycemia. Since JL 5 3 am blood glucose readings are 
bedtime not indicative of hypoglycemia, this is unlikely going to correct his early morning 


hyperglycemia. 


JL should engage in some light exercise after dinner % 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To learn about the appropriate management of early morning hyperglycemia. 


BACKGROUND: 


There are two proposed mechanisms of why people with diabetes may have high blood glucose levels in the 
morning, The first reason is called the "dawn phenomenon." During the night, hormones like cortisol and 
growth hormone are released, which can raise blood glucose levels through glycogenolysis (breaking down 
stored glucose) and gluconeogenesis (making new glucose). To control morning blood glucose, patients with 
the dawn phenomenon can try avoiding snacks before bedtime, eating dinner earlier, exercising after dinner, 
or adjusting their insulin dose before bedtime. 


The second reason is called the "Somogyi effect." This happens when blood glucose drops too low during 
the night and the body overcompensates by releasing counter-regulatory hormones that raise blood glucose 
too high in the morning. To manage the Somogyi effect, patients can eat a snack before bedtime or reduce 
their evening insulin dose. 


To figure out which of these two reasons is causing morning hyperglycemia, patients should check their 
blood glucose levels at 3 am. If the readings at 3 am don't show hypoglycemia, then the dawn phenomenon 
is likely the cause of the high morning glucose. However, if the 3 am readings indicate hypoglycemia, then 
the Somoavi effect is likely responsible 


Question #: 


ID: 51882 
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RATIONALE: 
Correct Answer: 
* JL should have a snack at bedtime - Having a snack at bedtime may be useful to correct nocturnal 
hypoglycemia. Since JL's 3 am blood glucose readings are not indicative of hypoglycemia, this is 


unlikely going to correct his early morning hyperglycemia. 


Incorrect Answers: 


e JL should increase his bedtime insulin dose - Since JL's 3 am blood glucose readings are not 


indicative of hypoglycemia, JL may increase his bedtime insulin dose to correct his early morning 
blood glucose values, 


JL should have an earlier dinner - Since JL's 3 am blood glucose readings are not indicative of 


hypoglycemia, JL can have dinner earlier in the day in order to correct his early morning blood glucose 
values. 


JL should engage in some light exercise after dinner - Since JL's 3 am blood glucose readings are not 
indicative of hypoglycemia, exercising after dinner may correct JL's early morning blood glucose 
values. 


TAKEAWAY/KEY POINTS: 


To differentiate between the dawn phenomenon and the Somogyi effect as causes of early morning 
hyperglycemia, patients should monitor their blood glucose levels around 3 am. The presence of nocturnal 
hypoglycemia indicates the Somogyi effect and its absence suggests the dawn phenomenon. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
5325. 


[2] Dawn Phenomenon and the Somogyi Effect | HealthLink BC. https://www.healthlinkbc.ca/health- 
topics/dawn-phenomenon-and-somogyi-effect. 


The correct answer is: JL should have a snack at bedtime 


EC is a 19-year-old female who was recently diagnosed with type 1 diabetes. She presents the 
following prescription: 


* Insulin glargine 14 units SC before bedtime 
* Insulin lispro 5 units SC before breakfast, lunch, and dinner 


While EC has reviewed the importance of diet and exercise with her physician, she has some questions 
about insulin injections. 


What is an important point to discuss with EC regarding insulin administration? 


Select one: 
Repeated insulin administration to the same injection site minimizes the risk of developing x 
lipohypertrophy 
Insulin doses may v 
need to be adjusted if Rose Wang (ID:113212) this answer is correct. Patients should adjust 
aimeal is skipped or insulin doses if they have smaller meals, or if they miss meals, as 
missed hypoglycemia may result if they take a regular insulin dose and reduce 


their food intake. 


Insulin is administered via intramuscular injection * 


Insulin lispro should be administered an hour before meals % 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn the principles of appropriate insulin injection. 


BACKGROUND: 


Patients with type 1 diabetes are immediately started on an insulin regimen that includes both basal and 
bolus doses, Basal insulin is a long-acting or intermediate-acting insulin preparation with a longer duration of 
action, mimicking the pancreatic insulin release in the absence of food. Bolus insulin is a rapid- or short- 
acting insulin that corresponds to the extra insulin that would normally be produced in response to 
carbohydrate intake (ie. associated with meals or snacks). 


Basal insulin includes the intermediate-acting insulin NPH (Neutral Protamine Hagedorn), and long-acting 
insulin analogues, such as insulin glargine, insulin detemir, and insulin degludec. Long-acting insulin 
preparations are preferred over insulin NPH, as they are peakless and are less likely to cause hypoglycemia. 
This is because long-acting insulins provide more consistent antihyperglycemic action, while insulin NPH has 


Question #: 23 


1D: 53938 
Corect 
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a peak activity around 5-8 hours atter administration. Due to its shorter duration ot action, insulin NPH 1s 
often dosed twice daily to provide full 24-hour coverage, while long-acting insulins are dosed once daily 
(except low doses of detemir which are dosed twice daily). 


Bolus insulin includes the rapid-acting insulin analogues (Insulin aspart, insulin faster-acting aspart, insulin 
glulisine, and insulin lispro), and short-acting insulin (regular insulin). Rapid-acting insulin analogues (insulin 
aspart, glulisine, and lispro) are usually administered 0-15 minutes before the start of a meal, while regular 
insulin is injected 30-45 (up to 60) minutes prior to meals. Faster-acting insulin aspart may be administered at 
the start of the meal or even up to 20 minutes after the start of the meal. The increased flexibility from rapid- 
acting insulin allows for the dose to be adjusted or withheld ifthe patient decides not to finish their meal, or 
if they decide to skip their meal entirely. Rapid-acting insulins are associated with reduced nocturnal 
hypoglycemia, slightly lower A1C, and improved postprandial glucose compared to regular insulin. 


Regardless of the insulin preparation, patients self-inject insulin just under the skin. Appropriate injection 
sites include the upper arms, thighs, buttocks, and lower abdomen. Abdomen is the preferred site due to 
consistency of absorption and for ease of self-injection. Insulin needles should be discarded after each use, 
as they are not meant to be reused. Patients should be instructed to rotate injection sites within the same 
region (e.g. different sites on the abdomen) to prevent lipohypertrophy, which is a concentrated buildup of 
fatty tissue. Lipohypertrophy can occur with repeated injections to the same injection site, and insulin 
absorption at these sites is unpredictable. Patients should adjust their insulin doses when they skip meals, as 
hypoglycemia may occur if they take their regular dose before skipping a meal. 


RATIONALE: 


Correct Answer: 


e Insulin doses may need to be adjusted if a meal is skipped or missed - Patients should adjust insulin 
doses if they have smaller meals, or if they miss meals, as hypoglycemia may result if they take a 
regular insulin dose and reduce their food intake. 


Incorrect Answers: 


* Repeated insulin administration to the same injection site minimizes the risk of developing 
lipohypertrophy - Insulin injection sites should be rotated in order to minimize a patient's risk of 
developing lipohypertrophy. 


* Insulin is administered via intramuscular injection - Patients should administer insulin via 
subcutaneous injection. 


* Insulin lispro should be administered an hour before meals - Rapid-acting insulin analogues like 
insulin lispro should be administered 0-15 minutes before the start of a meal. 


TAKEAWAY/KEY POINTS: 

Insulin may be injected subcutaneously in the upper arms, thighs, buttocks, and lower abdomen. Insulin 
doses may require adjustment if a patient participates in strenuous exercise or skips a meal. 
REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: Insulin doses may need to be adjusted if a meal is skipped or missed 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


While working as a community pharmacist, you receive a call from AJ, a regular patient at your clinic. 
AJ is a 43-year-old female with a history of type 2 diabetes and hypertension. AJ has come down with 
a case of stomach flu and is wondering if any changes need to be made to her diabetes management, 
and when she should seek urgent medical attention. Her current A1C is 8.0% and her blood pressure 

is 127/85 mm Hg. 


AJ should be instructed to go to the emergency department in all of the following situations, EXCEPT: 


Select one: 


If AJ is unable to maintain adequate fluid intake * 


If AJ has no pa 

detectable Rose Wang (ID:113212) this answer is correct. Ketones are usually minimally 
katana ren present in the urine. Medical attention is warranted if moderate to high levels 
ane of ketones are present in the urine. 


If AJ experiences persistent diarrhea % 
If appropriate hypoglycemia management fails to bring AJ's blood glucose above 3.9 mmol/L * 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn when diabetes patients should seek medical attention during periods of acute illness. 


Question # 24 


Ip:51941 
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BACKGROUND: 


Patients with diabetes are at an increased risk of metabolic disturbances during periods of acute illness, 
especially when dehydrated. During acute illness, the body releases counter-regulatory hormones that 
oppose the activity of insulin, thereby increasing the risk of hyperglycemic emergencies (e.g. diabetic 
ketoacidosis) in those with diabetes. However, these patients are also at an increased risk of hypoglycemia 
through various factors, including fluid loss (e.g. vomiting, diarrhea) and decreased food intake. As such, 
patients must stay hydrated by maintaining adequate fluid intake and by limiting caffeine. 


Patients should be instructed to monitor their blood glucose levels more frequently during acute illness. 
Additionally, ketone monitoring may be recommended for those who use insulin, especially when their blood 
glucose is elevated. Ketones are normally minimally present in the blood or urine. Moderate to high levels of 
ketones suggest significant ketosis. which could contribute to diabetic ketoacidosis. Patients taking insulin 
may require supplemental insulin doses depending on their blood glucose or ketone levels. 


Patients should be instructed to contact a healthcare professional and/or seek urgent medical attention if: 


They are unable to maintain adequate fluid intake 


They are unsure of which medications to stop 


They do not know how to adjust insulin doses 


Their blood glucose is persistently elevated (despite supplemental insulin administration) 


Their blood glucose is persistently low (despite appropriate hypoglycemia management) 


They detect moderate to high levels of ketones in their urine 


They experience any of the following and are not improving: 
* Vomiting, diarrhea, stomach pain 
e Frequent urination, extreme thirst 
e Weakness 
© Difficulty breathing 


e Fever 


RATIONALE: 


Correct Answer: 


* If AJ has no detectable ketones in her urine - Ketones are usually minimally present in the urine. 
Medical attention is warranted if moderate to high levels of ketones are present in the urine. 


Incorrect Answers: 


* If AJ is unable to maintain adequate fluid intake - AJ should go to the emergency department if she 
cannot maintain adequate fluid intake. 


* If AJ experiences persistent diarrhea - AJ should go to the emergency department if she experiences 
persistent diarrhea. 


* If appropriate hypoglycemia management fails to bring AJ's blood glucose above 3.9 mmol/L - AJ 
should go to the emergency department if appropriate hypoglycemia management does not raise 
AJ's blood glucose levels above 3.9 mmol/L. 


TAKEAWAY/KEY POINTS: 


During periods of acute illness, patients should be instructed to contact a healthcare provider or go to the 
emergency department if they are unable to maintain adequate fluid intake, they do not know which 
medications to hold, they do not know how to adjust their insulin, they have persistently elevated or 
decreased blood glucose (despite supplemental insulin or appropriate hypoglycemia management 
respectively), or they have moderate to high levels of urine ketones. They should also seek medical attention 
if they experience any of the following and do not improve: vomiting, diarrhea, stomach pain, frequent 
urination, extreme thirst, weakness, difficulty breathing, or fever. 


REFERENCES: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


[2] Levitsky LL, Madhusmita M. Management of type 1 diabetes mellitus in children during illness, 
procedures, school, or travel. In: Post T, ed. UpToDate. UpToDate; 2022. www.uptodate.com 


[3] Sick-day guidelines for people with diabetes. MyHealth.Alberta.ca Government of Alberta Personal Health 
Portal. https//myhealth.alberta.ca/Health/Pages/conditions.aspx?hwid=uq2659spec. 


[4] Lega IC, Yale JF, Chadha A, et al. Hypoglycemia in Adults. Canadian Journal of Diabetes. 2023;47(7):548- 
559, doi:10.1016/j.jcjd.2023.08,003. 


The correct answer is: If AJ has no detectable ketones in her urine 


Upon further discussion, you learn that AJ's current medications include metformin 500 mg twice 
daily, empagliflozin 25 mg once daily, insulin glargine 8 units at bedtime, and valsartan 80 mg once 


daily. 


Which of the following agents is safe for AJ to continue using if she becomes dehydrated? 


Select one: 
Metformin X 


eee Y O URose Wang (ID:113212) this answer is correct. Acute illness increases a patient's risk of 
developing a hyperglycemic emergency, thus insulin doses should be administered 
Patients should be instructed to monitor their blood glucose levels regularly and adjust 
their insulin doses accordingly, especially if they are not eating as much 


Empagliflozin * 
Valsartan % 


Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To identify medications that should be withheld from patients with diabetes during periods of acute illness. 


BACKGROUND: 


Patients with diabetes are at an increased risk of metabolic disturbances during periods of acute illness, 
especially when dehydrated, During acute illness, the body releases counter-regulatory hormones that 
‘oppose the activity of insulin, thereby increasing the risk of hyperglycemic emergencies (e.g. diabetic 
ketoacidosis) in those with diabetes. However, these patients are also at an increased risk of hypoglycemia 
through various factors, including fluid loss (e.g. vomiting, diarrhea) and decreased food intake, As such, it is 
crucial that patients stay hydrated by maintaining adequate fluid intake and by limiting caffeine. 


Patients should be instructed to monitor their blood glucose levels more frequently during acute illness. 
Additionally, ketone monitoring may be recommended for those who use insulin, especially when their blood 
glucose is elevated. Ketones are normally minimally present in the blood or urine. Moderate to high levels of 
Ketones suggest significant ketosis, which could contribute to diabetic ketoacidosis. Patients taking insulin 
may require supplemental doses depending on their blood glucose or ketone levels. 


Patients should be advised not to take certain medications during periods of illness, especially when they are 
dehydrated (e.g. reduced fluid intake during illness, loss of fluid fram vomniting/diarrhea). These medications 


make up the “sick-day" medication list. The drug classes involved can be easily remembered with the 
mnemonic: SADMANS 


Drug Class Rationale 
Reduced renal clearance can increase the risk of 
Sulfonylureas hypoglycemia 
Angiotensin-converting enzyme inhibitors Can worsen renal function 
Diuretics, direct renin inhibitors Can worsen renal function 
Reduced renal clearance can increase the risk of lactic 
Meroni acidosis 
Angiotensin receptor blockers Can worsen renal function 
Non-Steroidal Anti-Inflammatory Drugs 
(NSAIDs) Can worsen renal function 
Sodium-Glucose Co-Transporter-2 inhibitors Can worsen renal function 


Patients should not hold their insulin when they are acutely ill, as doing so could increase their risk of 
diabetic ketoacidosis. They may need to adjust their insulin doses based on their blood glucose levels, 
especially if their food intake is decreased. 


RATIONALE: 
Correct Answer: 
© Insulin glargine - Acute illness increases a patient's risk of developing a hyperglycemic emergency, 


thus insulin doses should be administered. Patients should be instructed to monitor their blood 


glucose levels regularly and adjust their insulin doses accordingly, especially if they are not eating as 
much. 


Incorrect Answers: 


e Metformin - Metformin should be avoided, as it can accumulate in those who are dehydrated and 
increase the risk of lactic acidosis. 


+ Empagliflozin - Empagliflozin is an SGLT-2 inhibitor that should be held during periods of acute illness 
and dehydration, as it can worsen renal function. 


* Valsartan - Valsartan is an angiotensin receptor blocker that should be held during periods of acute 
illness and dehydration, as it can worsen renal function. 


TAKEAWAY/KEY POINTS: 


(Question #: 25 


ID: 51904 


Incorrect 


During periods of acute illness (especially when at risk of dehydration), patients with diabetes should avoid 
taking medications that may worsen renal function, such as ACE inhibitors, diuretics, angiotensin receptor 
blockers, Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), and Sodium-Glucose Co-Transporter-2 inhibitors 
(SGLT-2 inhibitors). Such patients should also avoid taking sulfonylureas, as they would be at increased risk of 
hypoglycemia, and metformin, as taking metformin during acute illness may increase the risk of lactic 
acidosis. Since acute illness increases a patient's risk of hyperglycemia, insulin doses should not be held. 
However, insulin doses may require adjustment based on the patient's blood glucose levels. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


[2] Lipscombe L, Butalia S, Dasgupta K et al. Pharmacologic Glycemic Management of Type 2 Diabetes in 
Adults: 2020 Update. Can J Diabetes. 2020;44(7):575-591. 


The correct answer is: Insulin glargine 


JN is a 50-year-old female who is overweight. She visited her primary care physician with concerns 
about fatigue, increased thirst, and frequent urination. After a series of tests, she was diagnosed with 
type 2 diabetes. Her healthcare provider emphasized the importance of weight management as a 
crucial aspect of her diabetes management plan, alongside medication and lifestyle changes. Her 
medical history includes hypertension (diagnosed 2 years ago), depression (diagnosed 10 years ago) 
and osteoarthritis (diagnosed 5 years ago). JN underwent a surgical procedure two years ago to repair 
a fracture in her right ankle after a fall. 


Her current medications include candesartan 32 mg once daily, atorvastatin 40 mg once daily, 
sertraline 50 mg once daily, mirtazapine 15mg once daily and acetaminophen 500mg twice daily as 
needed. JN leads a balanced life, incorporating regular physical activity into her routine through 
walking her dog. She is a non-smoker, but she does enjoy occasional alcoholic drinks in moderation, 
ensuring a mindful approach to her overall health and well-being. 


Which of the following statements is true regarding weight management in type 2 diabetes? 


Select one: 
Liraglutide and orlistat are the only approved medications for chronic weight management in x 
Canada 
Acarbose, dulaglutide and canagliflozin have all been found to cause weight loss X 
Liraglutide and Semaglutide canbe x 


used for weight management in 
patients with type | diabetes 


Rose Wang (ID: 113212) this answer is incorrect. Agents 
for weight management have not been adequately 
studied in patients with type I diabetes. 


Repaglinide and rosiglitazone should be avoided in patients with type II diabetes who are v 
overweight 


Marks for this submission: 0.00/1.00. 
TOPIC: Diabetes 
LEARNING OBJECTIVE: 


To learn about the importance of weight management in achieving glycemic control for individuals with type 
Il diabetes. 


BACKGROUND: 


Individuals with type II diabetes can often be overweight or obese, with localized visceral fat that leads to 
insulin resistance and impaired insulin action. Thus, if patients attempt weight loss through exercise, healthy 
diet, pharmacological methods or surgery, their bodies will be more capable of achieving glycemic control 
due to the facilitated glucose uptake and increased insulin sensitivity. 


The LOOK AHEAD trial examines the effects of active lifestyle interventions on diabetes control and 
demonstrates that lifestyle changes (i.e. fitness and diet) lead to a significant decrease in HbA1c and anti- 
hyperglycemic medication load. As such, healthcare professionals should promote these measures first, 
before prescribing pharmacotherapy for weight management. 


It is important to avoid anti-hyperglycemic medications with the tendency to cause weight gain (ie. insulin, 
insulin secretagogues and thiazolidinediones) in overweight or obese individuals with type Il diabetes. 
Metformin, acarbose and DPP-IV inhibitors exert a neutral effect on weight or may cause minimal weight 
loss. Furthermore, glucagon-like peptide-1 receptor (GLP-1) agonists and sodium-glucose co-transporter 2 
(SGLT-2) inhibitors have been found to cause weight loss. 


Orlistat, liraglutide and semaglutide are approved medications for chronic weight management in Canada 
due to their ability to achieve realistic goals for glycemic control and reduce the progression to type Il 
diabetes. They are recommended for patients with a BMI > 30.0 kg/m?or a BMI > 27.0 kg/m’in the presence 
of one-weight related comorbidity (e.g. hypertension, type II diabetes, dyslipidemia), in whom healthy 
behaviour interventions were unsuccessful or insufficient in achieving glycemic targets. However, their long- 
term compliance is limited by their gastrointestinal intolerance. It is important to note that these agents have 
not been adequately studied in patients with type | diabetes. 


Bariatric surgery should be the last resort due to its high surgical complication rate. Currently, it is indicated 
for patients with a BMI 35.0-39.9 kg/m? who are unable to achieve weight loss maintenance following an 
adequate trial of positive lifestyle and pharmacological interventions. 


RATIONALE: 


Correct Answer: 


Question #: 26 
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(Option #4): Repaglinide and rosiglitazone should be avoided in patients who are overweight as they can 
cause weight gain. 


Incorrect Answers: 


(Option #1): Liraglutide, semaglutide and orlistat are approved for chronic weight management in Canada. 
(Option #2): GLP-1 agonists and SGLT-2 inhibitors can cause weight loss while acarbose is weight neutral. 
(Option #3): Agents for weight management have not been adequately studied in patients with type | 
diabetes. 


TAKEAWAY/KEY POINTS: 


Weight management can enhance glycemic and metabolic control in patients with diabetes and obesity. 
When choosing between anti-hyperalycemic medications, it is important to consider the effects that these 
agents have on body weight. 


REFERENCES: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 
1):5124-5129. 


[2] Arnason T, Mansell K. Diabetes mellitus. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Repaglinide and rosiglitazone should be avoided in patients with type II diabetes who 
are overweight 


SS is a 15-year-old female who recently received a diagnosis of Type 1 Diabetes, She presented to the 
clinic with symptoms of increased thirst, frequent urination, unexplained weight loss, and fatigue. 
Upon further evaluation, her fasting blood glucose level was 18 mmol/L, confirming the diagnosis. 
The doctor decided to start her on insulin lispro and insulin degludec using 0.5units/kg as the initial 
daily dose. 


What would be $5's dose for insulin for a 50 kg patient with Type 1 Diabetes? 


Select one: 
5 units of insulin degludec before each meal and 10 units of insulin lispro % 
10 units of insulin degludec before each meal and 5 units of insulin lispro % 
10 units of insulin lispro before each meal and 5 units of insulin degludec ¥ 


5 units of insulin lispro v 
before each meal and 10 
units of insulin degludec 


Rose Wang (ID:113212) this answer is correct. Total daily dose of 
insulin is 25 units (0.5 units/kg x 50kg); 40% of total is basal (insulin 
degludec) and 20% of total is bolus (insulin lispro) before each meal. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To understand how to calculate insulin doses for patients with Type 1 Diabetes. 


BACKGROUND: 


All patients with type 1 diabetes require intensive insulin therapy with basal and bolus components, 
commonly in the form of multiple-dose insulin regimens with 1-2 daily basal injections, and 3 bolus 
injections. In multiple-dose insulin regimens, patients are usually started on a total daily insulin dose of 0.5 
units of insulin per kilogram of body weight, although lower starting doses (e.g, 0.3 units/kg) may be 
implemented to prevent hypoglycemia. The patient's daily insulin dose is then divided such that 40% of their 
daily requirement is given as a basal component, usually given before bedtime. The remaining 60% is given 
as bolus injections, which are further divided 3 ways such that 20% of the patient's daily insulin requirement 
is given before each meal. 

For example, consider an 80 kg patient with type 1 diabetes. Using an initial insulin dose of 0.5 units/kg, their 
initial daily insulin dose would be 40 units of insulin per day. 40% of the patient's daily dose would be a basal 
insulin (0.40 x 40 units = 16 units), and 60% of the daily dose would be in the form of a bolus insulin (0.60 x 
40 units = 24 units). The patient's bolus insulin requirement is then divided into 3 doses, with each given 
before a meal (24 units/3 = 8 units). Thus, the patient's insulin regimen would include 8 units of a rapid- or 
short-acting insulin before breakfast, lunch, and dinner, and 16 units of a long-acting insulin at bedtime 
(which can alternatively be given as 8 units of insulin NPH given twice daily). 


RATIONALE: 
Correct Answer: 
e 5 units of insulin lispro before each meal and 10 units of insulin degludec - Total daily dose of insulin 
is 25 units (0.5 units/kg x 50 kg); 40% of total is basal (insulin degludec) and 20% of total is bolus 
(insulin lispro) before each meal. 


Incorrect Answers: 


Question #: 27 
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e 5 units of insulin degludec before each meal and 10 units of insulin lispro - Insulin degludec is the 
basal insulin and is not taken before meals, insulin lispro is taken before meals. 


e 10 units of insulin degludec before each meal and 5 units of insulin lispro - Insulin degludec is the 
basal insulin and is not taken before meals, insulin lispro is taken before meals. 


* 10 units of insulin lispro before each meal and 5 units of insulin degludec - Total daily dose of insulin 
is 25 units (0.5 units/kg x 50 kg); 40% of total is basal (insulin degludec) and 20% of total is bolus 
(insulin lispro) before each meal. 


TAKEAWAY/KEY POINTS: 


The daily insulin dose for the patient is divided into 40% for basal insulin and 60% divided equally for bolus 
injections before each meal. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: 5 units of insulin lispro before each meal and 10 units of insulin degludec 


Which of the following is considered a microvascular complication of diabetes? 


Select one: 


Diabetic  v 7 P 
retnopaay Rose Wang (ID:113212) this answer is correct. Diabetic retinopathy is a 


microvascular complication of diabetes mellitus. 


Diabetic ketoacidosis * 
Stroke X 


Rhabdoymyolysis % 


| correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To identify the microvascular complications associated with diabetes. 


BACKGROUND: 


Appropriate management of diabetes is crucial, as chronic hyperglycemia increases a patient's risk for 
microvascular complications and macrovascular complications (e.g. clinical cardiovascular disease such as 
myocardial infarction). The microvascular complications of diabetes result from damage to small blood 
vessels, and include eye damage (retinopathy), nerve damage (neuropathy), and kidney damage 
(nephropathy). Diabetic neuropathy increases the risk of foot ulceration, and can cause erectile dysfunction. 
Diabetic nephropathy is another important consideration, as many antidiabetic medications rely on the 
kidneys to be cleared from the body. While complications of diabetes represent the long-term consequences 
of the condition, there are also short-term scenarios to recognize in diabetes patients: diabetic ketoacidosis, 
hyperosmolar hyperglycemic state, and hypoglycemia. 


Diabetic Ketoacidosis (DKA) and Hyperosmolar Hyperglycemic State (HHS) are hyperglycemic emergencies 
that present with similar features. DKA is commonly caused by skipping insulin doses or by an acute illness. 
Individuals with type 1 diabetes are more likely to develop DKA than those with type 2 diabetes. Patients with 
DKA present with hyperglycemia (glucose levels could also be normal), anion gap acidosis, and elevated 
ketones in the blood and urine. They may present with frequent urination, thirst, weakness, nausea, vomiting, 
and with an altered level of consciousness. 


RATIONALE: 
Correct Answer: 

* Diabetic retinopathy - Diabetic retinopathy is a microvascular complication of diabetes mellitus. 
Incorrect Answers: 


* Diabetic ketoacidosis - Diabetic ketoacidosis is a hyperglycemic emergency caused by acute 
hyperglycemia rather than chronic vascular damage. 


e Stroke - Stroke is considered a macrovascular complication of diabetes mellitus, as it stems from 
damage to major blood vessels. 


* Rhabdomyolysis - Rhabdomyolysis is not a microvascular complication of diabetes. 


TAKEAWAY/KEY POINTS: 


Microvascular complications of diabetes (e.g. diabetic retinopathy, nephropathy, and neuropathy) result from 
damage to small blood vessels due to persistently elevated blood glucose levels. 


Question # 28 
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[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: Diabetic retinopathy 


While conducting research on drug interactions, a professor came across an article discussing the 
adverse effects of repaglinide, a medication used to treat diabetes. According to the article, the 
adverse effects of repaglinide are increased when it is combined with several drugs. Some of the 
potential adverse effects include gastrointestinal disturbances such as nausea, vomiting, and diarrhea, 
as well as an increased risk of hypoglycemia, which may manifest as dizziness, confusion, and 
sweating. 


Which of the following drugs do NOT increase the adverse effects of repaglinide? 


Select one: 
Ketoconazole * 
Clarithromycin X 
Gem fibrozil %. 


Carbamazepine v 


Rose Wang (ID:113212) this answer is correct. Carbamazepine induces 
repaglinide metabolism, leading to reduced repaglinide efficacy. 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To identify the drugs that interact with meglitinides and ensure that patients avoid these combinations to 
increase medication safety and effectiveness. 


BACKGROUND: 


Meglitinides (e.g. repaglinide) belong to the class of insulin secretagogues as they help the pancreas in 
secreting more insulin. Compared to the sulfonylureas, repaglinide is associated with a lower incidence of 
hypoglycemia because of its shorter duration of action. Furthermore, meglitinides also lower post-prandial 
glucose and are safer in renal impairment (dose adjustment is not required). However, repaglinide is 
associated with weight gain and requires multiple daily doses, which may lead to reduced patient adherence. 
Moreover, it has numerous drug interactions because of its CYP2C8 and CYP3A4 substrate activity. CYP3A4 
inducers (i.e. carbamazepine, rifampin) increase the metabolism of repaglinide, reducing its efficacy. CYP3A4 
inhibitors (i.e. azole antifungals, macrolides, HIV protease inhibitors) decrease the metabolism of repaglinide, 
thereby increasing its adverse effects. CYP2C8 inhibitors (ie. clopidogrel, gemfibrozil) would also reduce the 
metabolism of repaglinide, and have been found to cause enhanced and prolonged hypoglycemia when 
taken concomitantly, therefore their combined use is contraindicated. 


RATIONALE: 
Correct Answer: 


* Carbamazepine - Carbamazepine induces repaglinide metabolism, leading to reduced repaglinide 
efficacy, 


Incorrect Answers: 


* Ketoconazole - Ketoconazole inhibits repaglinide metabolism. leading to increased adverse effects of 
repaglinide. 


Clarithromycin - Clarithromycin inhibits repaglinide metabolism, leading to increased adverse effects 
of repaglinide. 


* Gemfibrozil - Gemfibrozil inhibits repaglinide metabolism, leading to increased adverse effects of 
repaglinide. 

TAKEAWAY/KEY POINTS: 

Repaglinide has numerous drug interactions because of its CYP2C8 and CYP3A4 substrate activity. 

REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S88- 
$103. 


[2] Arnason T, Mansell K. Diabetes mellitus. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


The correct answer is: Carbamazepine 
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WW is a 32-year-old female who presents to your clinic for a consultation. She is trying to conceive 
and is worried about developing Gestational Diabetes Mellitus (GDM). One of her friends with type 1 
diabetes had trouble maintaining her blood sugar targets once she became pregnant. WW doesn't 
understand the difference between GDM and diabetes in pregnancy. 


Which of the following statements regarding GDM and diabetes in pregnancy is true? 


Select one: 
GDM is defined as any female with diabetes or glucose intolerance during pregnancy * 
GDM is defined as any female with diabetes or glucose intolerance with an onset prior to x 
pregnancy 
GDM is defined as any female with diabetes or glucose intolerance that presents during pregnancy * 
but resolves after giving birth 


GDM is defined as any female with v 

an onset of diabetes or glucose Rose Wang (ID:113212) this answer is correct. Females 

PE E T with an onset of diabetes or glucose intolerance during 
pregnancy are considered to have GDM. 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


Review the definition, risk factors, onset, and consequences associated with gestational diabetes mellitus 
(GDM). 


BACKGROUND: 


GDM is defined as a glucose intolerance with an onset during pregnancy. This definition applies whether or 
not such patients use non-pharmacological or pharmacological therapy as treatment. This definition also 
remains whether or not the condition persists beyond the pregnancy period. It is important to note that 
diabetes in pregnant females and GDM are two different conditions; differing based on the time of onset. 
Pregnant females with diabetes are diagnosed prior to pregnancy, whereas, pregnant females with GDM are 
diagnosed during pregnancy. 


Risk factors for developing GDM include: obesity, family history of diabetes, glycosuria, and personal history 
of GDM (e.g. prior pregnancy). Such patients should undergo frequent glucose testing. 


Women diagnosed with GDM are at risk of developing type 2 diabetes mellitus (T2DM) after pregnancy. 
Children of women who had GDM are at increased risk of obesity, glucose intolerance, and diabetes in late 
adolescence or early adulthood. 


RATIONALE: 
Correct Answer: 
e GDM is defined as any female with an onset of diabetes or glucose intolerance during pregnancy - 


Females with an onset of diabetes or glucose intolerance during pregnancy are considered to have 
GDM. 


Incorrect Answers: 


* GDM is defined as any female with diabetes or glucose intolerance during pregnancy - GDM is 
defined as presenting with diabetes or glucose intolerance during pregnancy, regardless of whether 
the dysglycemia resolves after giving birth. 


GDM is defined as any female with diabetes or glucose intolerance with an onset prior to 
pregnancy - GDM is defined as presenting with diabetes or glucose intolerance during pregnancy, 
regardless of whether the dysglycemia resolves after giving birth. 


GDM is defined as any female with diabetes or glucose intolerance that presents during pregnancy 
but resolves after giving birth - GDM is defined as presenting with diabetes or glucose intolerance 
during pregnancy, regardless of whether the dysglycemia resolves after giving birth. 


TAKEAWAY/KEY POINTS: 


Females with an onset of diabetes or glucose intolerance during pregnancy are considered to have GDM 
regardless of whether the dysglycemia resolves after giving birth. 


REFERENCE: 
[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 


Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


[2] Alwan N, Tuffnell DJ, West J. Treatments for gestational diabetes. Cochrane Database Syst Rev 2009; 
(3):CD003395. 


[B] Crowther CA, Hiller JE, Moss JR et al. Effect of treatment of gestational diabetes mellitus on pregnancy 
outcomes. N Engl J Med 2005;352(24):2477-86. 


The correct answer is: GDM is defined as any female with an onset of diabetes or glucose intolerance during 
pregnancy 


Question # 30 
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ST is a 55-year-old female with type 2 diabetes who has been struggling to manage her blood sugar 
levels effectively. She has a family history of cardiovascular disease, with her father having suffered a 
heart attack at the age of 60. This family history has heightened her concerns about her risk of 
developing heart-related complications due to her diabetes. 


Medical History and Comorbidities: 


Type 2 Diabetes (diagnosed 10 years ago, last A1C reading = 7.3%) 
Hypertension (diagnosed 5 years ago, last blood pressure (BP) reading= 135/90) 

idemia (diagnosed 5 years ago, last LDL reading = 2.7 mmol/L) 
Chronic Kidney Disease (CKD): She has moderate CKD (Stage 3), which requires careful 
monitoring and adjustments in medication dosages to avoid potential complications. Current 
kidney function: eGFR (Estimated Glomerular Filtration Rate) is 50 mL/min/1.73 m°. 


Her current medications are amlodipine 5 mg once daily, ramipril 5 mg once daily, atorvastatin 10 mg 
once daily, metformin 1000 mg twice daily, insulin glargine 20 units at bedtime, Vitamin D 1000 units 
daily and a multivitamin once daily. 


ST leads a sedentary lifestyle due to the nature of her job, which involves long hours of desk work. 
Her diet has been inconsistent, and she admits to occasional indulgences in high-calorie, processed 
foods, which may contribute to her blood sugar management issues. ST smokes and drinks alcohol 
occasionally in social settings. 


ST is highly motivated to improve her health and reduce her risk of cardiovascular complications. She 
is concerned about her family history of heart disease and understands the importance of achieving 
better blood sugar control. However, she feels overwhelmed by the complexity of managing diabetes, 
hypertension, hyperlipidemia, and CKD simultaneously. 


Which of the following statements is FALSE regarding cardiovascular (CV) protection in diabetes? 


Select one: 


Smoking cessation is strongly encouraged in patients with diabetes due to its detrimental effects on * 

cardiovascular health 

Anti-hypertensives should only v y 

Dar e a EA Rose Wang (ID:113212) this answer is correct. Anti- 

OSH diabetes if their BP hypertensives should be initiated in patients with type IT 

readings are over 130/80 diabetes if they develop hypertension or if they present with 
microvascular complications. 


Statins should be considered in patients with the presence of microvascular complications (e.g., x 
nephropathy, retinopathy, neuropathy) 


Antiplatelet therapy (low-dose aspirin, clopidogrel) is recommended in a patient with type II x 
diabetes and a history of heart attack 


(corect | 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To learn the principles of vascular protection in diabetes and help patients reduce their risk of cardiovascular 
(CV) complications. 


BACKGROUND: 


Patients with diabetes are at higher risk of CV morbidity and mortality. As a result, vascular protection is 
crucial in managing patients with diabetes. Along with glycemic control, it involves achieving blood pressure 
and serum lipid targets, engaging in weight management programs, taking antiplatelet therapy as indicated, 
and quitting smoking. 


Anti-platelet therapy (i.e. low-dose aspirin, clopidogrel) is recommended in patients with diabetes who 
experienced >1 CV event in the past. It has been shown that in cases of primary prevention, the benefit does 
not outweigh the risks. 


Due to their cardiovascular benefits, statins should be considered in any patient with diabetes who is >40 
years of age, in patients aged >30 years with diabetes for >15 years, and in patients with clinical 
cardiovascular disease or presence of microvascular complications (e.g, retinopathy, neuropathy). The goal of 
statin therapy is to reach an LDL cholesterol < 2.0 mmol/L, or a 50% reduction from baseline. 


Furthermore, blood pressure control is essential to prevent atherosclerosis and the development of CV 
events. Thus, it is important to monitor blood pressure regularly and control hypertension if it occurs. 
Generally, angiotensin-converting enzyme (ACE) inhibitors or angiotensin receptor blockers (ARB) are 
considered the first-line treatment option for hypertension in patients with diabetes because of their 
cardiovascular and renal protective effects. Additional therapies (dihydropyridine calcium channel blockers 
(e.g. amlodipine), and thiazide/thiazide-like diuretics (e.g. hydrochlorothiazide, indapamide) may be used as 
necessary to meet the blood pressure target of <130/80 mmHg. ACEs and ARBs are also initiated in patients 
that present with microvascular complications, such as nephropathy, neuropathy, and retinopathy, regardless 
of blood pressure readings. 


Smoking is an independent predictor of all-cause mortality and end-stage renal disease. It also results in 
poor glycemic control. As such, smoking cessation practices are encouraged to reduce cardiovascular risk 
and improve glycemic control in patients with diabetes. 


RATIONALE: 


Correct Answer: 


* Anti-hypertensives should only be prescribed to patients with type II diabetes if their BP readings 
are over 130/80 - Anti-hypertensives should be initiated in patients with type II diabetes if they 
develop hypertension or if they present with microvascular complications. 


Incorrect Answers: 


* Smoking cessation is strongly encouraged in patients with diabetes due to its detrimental effects 
on cardiovascular health - Smoking cessation improves blood flow to peripheral organs, thus 
enhancing glycemic and BP control. 


Statins should be considered in patients with the presence of microvascular complications (e.g., 
nephropathy, retinopathy, neuropathy) - Due to their CV benefits, statins should be used in patients 
with microvascular pathologies. 


Antiplatelet therapy (low-dose aspirin, clopidogrel) is recommended in a patient with type II 
diabetes and a history of heart attack - Anti-platelet therapies are only recommended as secondary 
preventative measures. 


TAKEAWAY/KEY POINTS: 


Vascular protection is essential in patients with type Il diabetes in order to reduce their risk of cardiovascular 
events and mortality. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 
1):5162-S169. 


[2] Arnason T, Mansell K. Diabetes mellitus. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


The correct answer is: Anti-hypertensives should only be prescribed to patients with type Il diabetes if their 
BP readings are over 130/80 
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